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(57) ABSTRACT 

Simplified method of manufacturing liquid crystal displayS. 
A gate Wire including a gate line, a gate pad and a gate 
electrode is formed on the Substrate by using the first mask. 
A gate insulating layer, a Semiconductor layer, a ohmic 
contact layer and a metal layer are Sequentially deposited to 
make a quadruple layers, and patterned by a dry etch of 
using the Second mask. At this time, the quadruple layerS is 
patterned to have a matrix of net shape layout and covering 
the gate wire. An opening exposing the Substrate is formed 
in the display area and a contact hole exposing the gate pad 
is formed in the peripheral area. Next, ITO is deposited and 
a photoresist layer coated on the ITO. Then, the ITO layer 
is patterned by using the third mask and a dry etch, and the 
data conductor layer and the ohmic contact layer not covered 
by the ITO layer is dry etched. After depositing a passivation 
layer, a opening is formed by using the fourth mask and the 
exposed Semiconductor layer through the opening is etched 
to Separate the Semiconductor layer under the adjacent data 
line. 

9 Claims, 58 Drawing Sheets 
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THIN FILM TRANSISTOR ARRAY PANEL 

CROSS REFERENCE 

This is a divisional application of the U.S. patent appli 
cation Ser. No. 10/172,982 filed on Jun. 18, 2002, which has 
now U.S. Pat. No. 6,642,074 and is a divisional of U.S. 
patent application Ser. No. 09/410,760 filed on Oct. 1, 1999, 
which has now become U.S. Pat. No. 6,429,057. 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 
The present invention relates to a thin film transistor array 

panel for a liquid crystal display and a method for manu 
facturing the Same, especially to a method for manufacturing 
a thin film transistor array panel with a reduced number of 
photolithography Steps. 

(b) Description of the Related Art 
A liquid crystal display (LCD) is one of the most popular 

FPDs (flat panel displays). The LCD has two panels having 
electrodes for generating electric fields and a liquid crystal 
layer interposed therebetween. The transmittance of incident 
light is controlled by the intensity of the electric field applied 
to the liquid crystal layer. 

In the most widely used LCD, the field-generating elec 
trodes are provided at both panels, and one of the panels has 
switching elements such as thin film transistors (TFTS). 

In general, a thin film transistor array panel is manufac 
tured by photolithography using a plurality of photomasks, 
and five or Six photolithography Steps are used. The high 
cost for the photolithography process makes it desirable to 
reduce the number of the photolithography Steps. Even 
though a few manufacturing methods using only four pho 
tolithography StepS are Suggested, these methods are not 
easy to accomplish. 
Now, a conventional method of manufacturing a thin film 

transistor array panel using four lithography Steps will be 
described. 

First, a gate wire of aluminum or aluminum alloy are 
formed on a Substrate by using a first mask. Agate insulating 
layer, an amorphous Silicon layer, an n+ amorphous Silicon 
layer and a metal layer are Sequentially deposited. The metal 
layer, the n+ amorphous Silicon and the amorphous Silicon 
layer are patterned by using a Second mask. At this time, gate 
pads of the gate wire is covered only with the gate insulating 
layer. An ITO (indium tin oxide) layer is deposited and 
patterned by using a third mask. At this time, the portions of 
the ITO layer over the gate pads are removed. After the 
metal layer and the n+ amorphous Silicon layer thereunder 
are patterned by using the patterned ITO layer as an etch 
mask, a passivation layer is deposited. A complete thin film 
transistor array panel is obtained by patterning the passiva 
tion layer and gate insulating layer thereunder using a fourth 
mask, thereby removing the portion of the passivation layer 
and the gate insulating layer on the gate pads. 
AS a result, the gate pads of aluminum or aluminum alloy 

are exposed in the conventional manufacturing method of 
using four masks. The aluminum and the aluminum alloy 
cannot Stand against physical and chemical variations and 
are Vulnerable to damage and oxidation, despite their advan 
tages of low resistivity. To compensate this matter, gate lines 
are formed to have multiple-layered Structure or made of 
materials that can Stand against the physical and chemical 
changes. However, the former makes the manufacturing 
proceSS complicated, and the latter may result in a high 
resistivity problem. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
new methods for manufacturing a thin film transistor array 
panel for LCDs with a reduced number of photolithography 
StepS. 

It is another object of the present invention to protect gate 
pads of LCDs. 

It is the other object of the present invention to prevent the 
LCDS current leakage. 

These and other objects are achieved, according to the 
present invention, by patterning the gate insulating layer, the 
Semiconductor layer, the ohmic contact layer and the data 
conductor layer at a time. 

According to the present invention, a gate wire is formed 
on an insulating Substrate by a first photolithography pro 
ceSS. A quadruple layers including a gate insulating layer, a 
Semiconductor layer, an ohmic contact layer and a data 
conductor layer is deposited on the insulating Substrate and 
the gate wire and formed by a Second photolithography 
process. A conductive pattern is formed on the data conduc 
tor layer and the area Surrounded by the data conductor layer 
by a third photolithography process. Then, the portion of the 
data conductor layer not covered by the conductive pattern 
is etched out to form a data wire and the ohmic contact layer 
not covered by the data wire is also etched out. Finally, a 
passivation layer pattern on the conductive pattern is formed 
by a fourth photolithography process. 
At this time, the gate wire may include a plurality of gate 

lines extended to a first direction, gate electrodes that are 
branches of the gate line and gate pads connected to an end 
of the gate line and receiving a Scanning Signal from an 
external circuit. The quadruple layerS may have first contact 
holes exposing the gate pad, and the passivation layer may 
have Second contact holes exposing the first contact hole. 
The gate wire may include a plurality of gate lines 

extended to a first direction, gate electrodes that are branches 
of the gate line and gate pads connected to an end of the gate 
line and receiving a Scanning Signal from an external circuit. 
The quadruple layerS may have first contact holes exposing 
the gate pad. The conductive pattern may include first 
conductive patterns connected to the gate pad through the 
first contact hole, and the passivation layer may have Second 
contact holes exposing the first conductive pattern. 
The gate wire may include a plurality of gate lines 

extended to a first direction, gate electrodes that are branches 
of the gate line and gate pads connected to an end of the gate 
line and receiving a Scanning Signal from an external circuit. 
The data wire may include a plurality of data lines extended 
to a Second direction and crossing the gate line, data pads 
connected to an end of the data line and receiving an image 
Signal from an external circuit, Source electrodes connected 
to the data line and adjacent with the gate electrode, and 
drain electrodes located at the opposite side of the Source 
electrode with respect to the gate electrode. The conductive 
pattern may include a plurality of first conductive patterns 
formed on the data line, the Source electrode and the data 
pad, Second conductive patterns formed on the drain 
electrode, and pixel electrodes connected to the Second 
conductive pattern and formed in the area Surrounded by the 
gate line and the data line. The passivation layer may have 
first openings exposing the pixel electrode and Second 
openings exposing the first conductive pattern on the data 
pad. The passivation layer may have third openings expos 
ing a part of the Semiconductor layer between the adjacent 
two data line. The Step may further comprise a step of 
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etching the exposed portion of the Semiconductor layer to 
Separate the Semiconductor layer under the two data line 
from each other. The pixel electrode may be overlapped with 
the previous gate line and the portion of the Semiconductor 
layer Sandwiched between the pixel electrode and the gate 
line is isolated from the other portion. 

The gate insulating layer may include a first portion 
formed between the gate pads and between the data pads, the 
passivation layer may have a fourth opening exposing the 
first portion of the gate insulating layer. The portion of the 
Semiconductor layer located on the first portion of the gate 
insulating layer may be removed to Separate the portions of 
the Semiconductor layer under the gate pads and the data 
pads. 

The passivation layer may cover the edge of the pixel 
electrode. The first opening exposes the edge of the pixel 
electrode. Astorage wire overlapped with the pixel electrode 
may be formed on the Substrate, the quadruple layerS may be 
formed on the Storage wire, and the portion of the Semicon 
ductor layer Sandwiched between the Storage wire and the 
pixel electrode is isolated from the other portion. 

The passivation layer may have a trench exposing the 
portion of the Semiconductor layer between the first con 
ductive pattern and the pixel electrode and between the 
adjacent pixel electrodes, and further comprising a step of 
etching the exposed Semiconductor layer through the trench. 
The gate line may include two main lines and branches 
connecting the two main lines, and the pixel electrode may 
be overlapped with a part of the gate line. The Source 
electrode may have a concave part and the end part of the 
drain electrode may be located in the concave part. 

The conductive pattern may be made of a transparent 
conductor Such as indium-tin-Oxide. 

The forming Step of the quadruple layerS may comprise 
the Substeps of coating a photoresist layer on the data 
conductor layer, patterning the photoresist layer to be a 
pattern of which thickness is varying depending on the 
location by exposure and development, etching the qua 
druple layerS along with the photoresist layer pattern to 
expose the gate pad, to form a data wire leaving the Source 
electrode and the drain electrode connected to each other, 
and to expose the portion of the gate insulating layer 
between the data wires. A first portion, the thinnest portion 
of the photoresist layer, may be formed on the gate pad. A 
Second portion, the thickest portion, may be formed on the 
data wire where the Source electrode and the drain electrode 
are connected to each other. A third portion that is thicker 
than the first portion and thinner than the Second portion may 
be formed between the second portions. The exposure of the 
photoresist layer may be performed by using a photomask 
having at least three parts of which transmittance are dif 
ferent from each other. A portion of the gate insulating layer 
may be removed to expose ends of the gate wire by the 
Second photolithography process. The conductive pattern 
may include first conductive patterns contacting with the 
exposed end of the gate wire. Contact holes exposing the 
first conductive pattern may be formed in the passivation 
layer by the fourth photolithography process. 

According to the present invention, a thin film transistor 
array panel is provided. The thin film transistor array panel 
comprises a gate wire formed on an insulating Substrate and 
including a plurality of gate lines extending to a first 
direction, gate electrodes connected to the gate line, and gate 
pads connected to an end of the gate line, a gate insulating 
layer having contact holes exposing the gate pad and formed 
in a matrix shape on the gate wire and the Substrate, a 
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4 
Semiconductor layer formed on the gate insulating layer, a 
data wire formed on the Semiconductor layer and including 
a plurality of data lines extending to a Second direction to 
croSS the gate line, Source electrodes adjacent to the gate 
electrode, drain electrode Separated from the data line and 
the Source electrode and located at the opposite Side of the 
Source electrode with respect to the gate electrode, and data 
pads connected to an end of the data line, a conductive 
pattern including a plurality of first patterns formed on the 
Source electrode and the data line, Second patterns formed on 
the drain electrode, third patterns formed on the data pad, 
and pixel electrodes connected to the Second pattern, and a 
passivation layer formed on the conductive pattern, the 
Semiconductor pattern and the Substrate, and having a plu 
rality of first openings exposing the pixel electrode, Second 
openings exposing the gate insulating layer between the two 
adjacent data lines, third openings located on the gate pad, 
and fourth openings exposing the third pattern. At this time, 
the data wire is only formed between the conductive pattern 
and the Semiconductor layer, the Semiconductor layer is 
formed on the whole gate insulating layer except the portion 
under the Second opening, and the portions of the Semicon 
ductor layer under the two adjacent data lines are separated 
from each other. 
At this time, the thin film transistor array panel may 

further comprise a contact layer formed between the Semi 
conductor layer and the data wire to have the same layout as 
the data wire and to reduce the contact resistance between 
the Semiconductor layer and the data wire. The conductive 
pattern further includes a fourth pattern connected to the 
gate pad through the contact hole and the third opening 
exposes the fourth pattern. The pixel electrode may be 
overlapped with the adjacent gate line and the portion of the 
Semiconductor layer Sandwiched between the pixel elec 
trode and the gate line is isolated from the other portion. The 
gate insulating layer may include a first portion formed 
between the two gate pads and the two data pads, the 
passivation layer has fifth openings exposing the first portion 
of the gate insulating layer, and the Semiconductor layer is 
not formed under the fifth opening. The passivation layer 
may cover the edge of the pixel electrode. The first opening 
may expose the edge of the pixel electrode. The thin film 
transistor array panel may further include a storage wire 
formed on the Substrate, overlapped with the pixel electrode 
and covered by the gate insulating layer, wherein the portion 
of the Semiconductor layer Sandwiched between the Storage 
wire and the pixel electrode is isolated from the other 
portion. The conductive pattern may be made of indium 
tin-Oxide. 

According to the present invention, a thin film transistor 
array panel may be manufactured by a method comprising 
the Steps of forming a gate wire including a plurality of gate 
lines and gate pads by a first photolithography process. The 
next step is depositing a first insulating layer, a Semicon 
ductor layer, an ohmic contact layer and a metal layer on the 
gate wire and forming a metal layer pattern, an ohmic 
contact layer pattern, a Semiconductor layer pattern and a 
first insulating layer pattern that have a matrix shape layout 
overlapping the gate wire except the gate pad by a Second 
photolithography process. The next Step is depositing a 
transparent conductor layer, forming a transparent conductor 
pattern including a pixel electrode, a plurality of redundant 
data lines, redundant Source electrodes, redundant drain 
electrodes, redundant data pads and redundant gate pads by 
a third photolithography process. Following is etching out 
the portion of the metal layer not covered by the transparent 
conductor pattern and the ohmic contact layer thereunder, 
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depositing a Second insulating layer, forming a passivation 
layer pattern having openings respectively exposing the gate 
pad, the data pad, the pixel electrode and the portion of the 
Semiconductor layer connecting the adjacent data line, and 
etching out the portion of the Semiconductor layer exposed 
through the openings. 
At this time, the manufacturing method may further 

comprise an etching Step of the first insulating layer under 
the exposed portion of the Semiconductor layer after the 
etching Step of the exposed portion of the Semiconductor 
layer. 

According to the present invention, a thin film transistor 
array panel may also be manufactured by a method com 
prising the Steps of forming a gate wire including a plurality 
of gate lines and gate pads by a first photolithography 
process. The next step is depositing a first insulating layer, 
a Semiconductor layer, an ohmic contact layer and a metal 
layer on the gate wire and patterning the metal layer, the 
ohmic contact layer, the Semiconductor layer and the first 
insulating layer to form a metal layer pattern, an ohmic 
contact layer pattern and a Semiconductor layer pattern that 
are separated into two pieces at least on the gate wire and a 
first insulating layer pattern covering the gate wire except 
for the gate pad. The following Step is depositing a trans 
parent conductor layer and forming a transparent conductor 
layer pattern by a third photolithography process. The next 
Step is etching the portion of the metal layer not covered by 
the transparent conductor layer pattern and the ohmic con 
tact layer thereunder. The final Step is to form a data wire 
including a plurality of data pads, Source and drain elec 
trodes and ohmic contact layer pattern thereunder, deposit 
ing a Second insulating layer, and forming a passivation 
layer pattern at least having contact holes exposing the gate 
pad and the data pad by a fourth photolithography process. 
At this time, the Second photolithography proceSS may 

comprise the Substeps of coating a photoresist layer on the 
metal layer, forming a photoresist layer pattern having at 
least three portions of which thickness are different from 
each other by exposure and development, and etching the 
metal layer, the ohmic contact layer, the Semiconductor layer 
and the first insulating layer along with the photoresist layer 
to remove the first portion that is the thinnest portion of the 
photoresist layer pattern, and the metal layer, the ohmic 
contact layer, the Semiconductor layer and the first insulating 
layer thereunder, along with the third portion that is thicker 
than the first portion, and the metal layer, the ohmic contact 
layer and the Semiconductor layer thereunder, but not to 
remove the layers under the Second portion which is the 
thickest portion. The exposure of the photoresist layer may 
be performed by using a photomask including at least three 
parts of which transmittance are different from each other. 
The photomask may have slits smaller than the resolution of 
the stepper or is formed by at least two materials of which 
transmittance are different from each other. The photomask 
may be classified into a first mask to form the gate pad and 
a Second mask to form the other area and the transmittance 
of the first mask is different from that of the second mask. 
The first portion of the photoresist layer pattern may be 
located on the gate pad. 

The etching Step of the metal layer, the ohmic contact 
layer and the first insulating layer along with the photoresist 
layer pattern may comprise the Substeps of etching the metal 
layer, the ohmic contact layer, the Semiconductor layer and 
the first insulating layer under the first portion of the 
photoresist layer pattern by using the Second and the third 
portion as an etch Stopper, removing the Second portion of 
the photoresist layer to expose the metal layer thereunder by 
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ashing process, and etching the exposed portion of the metal 
layer, and the ohmic contact layer and the Semiconductor 
layer thereunder by using the third portion of the photoresist 
layer as an etch Stopper. 
The Semiconductor layer may be made of amorphous 

Silicon. The Second insulating layer may be made of a 
photo-definable material. 

According to the present invention, a thin film transistor 
array panel may be manufactured by a method comprising 
the Steps of forming a gate wire including a plurality of gate 
lines and a plurality of gate pads connected to the gate lines 
on a Substrate having a display area and a peripheral area, the 
gate lines located Substantially in the display area and the 
gate pads located Substantially in the peripheral area. The 
next Step is Sequentially depositing a gate insulating layer, a 
Semiconductor layer, an ohmic contact layer and a conductor 
layer on the gate wire, coating a photoresist layer on the 
metal layer, forming a photoresist layer pattern of which 
thickness is varying depending on the location by exposure 
and development, patterning the metal layer, the ohmic 
contact layer, the Semiconductor layer and the gate insulat 
ing layer at a time to form a metal layer pattern, a first ohmic 
contact layer pattern and a Semiconductor layer pattern and 
expose the gate pad by a photolithography process. The 
following Step is depositing a conductor layer, forming a 
conductor layer pattern including a pixel electrode covering 
a part of the metal layer and a separated conductor layer 
pattern covering the other part of the metal layer and located 
at the opposite Side of the pixel electrode with respect to the 
gate electrode by a photolithography process. The next Step 
is removing the portion of the metal layer between the pixel 
electrode and the Separated conductor layer pattern and the 
ohmic contact layer thereunder to form a data wire including 
a plurality of data lines, data pads, Source electrodes and 
drain electrodes, and a Second ohmic contact layer pattern 
thereunder. And the final Step is forming a passivation layer. 
At this time, the photoresist layer pattern may be formed 

only in the display area and on the metal layer pattern, the 
thickness of the photoresist layer pattern is thicker on the 
metal layer pattern than elsewhere of the display area. The 
Step of patterning the metal layer, the ohmic contact layer, 
the Semiconductor layer and the gate insulating layer at a 
time may comprise the Substeps of removing the exposed 
portion of the metal layer in the peripheral area to expose the 
ohmic contact layer, removing the thin photoresist layer in 
the display area to expose the metal layer thereunder by 
using an etch method that is able to etch the photoresist 
layer, the ohmic contact layer and the Semiconductor layer 
at a time. Then, the exposed portion of the metal layer in the 
display area is removed to expose the ohmic contact layer. 
The Semiconductor layer and the gate insulating layer are 
etched out to expose the gate pad in the peripheral area and 
to remove the exposed portion of the ohmic contact layer 
and the Semiconductor layer thereunder by using an etch 
method that is able to etch the ohmic contact layer, the 
Semiconductor layer and the gate insulating layer at a time. 
The passivation layer may have openings exposing the 

pixel electrode. The conductor layer pattern may include a 
plurality of redundant data lines covering the data line, 
redundant data pad covering the data pad and redundant gate 
pad covering the gate pad. The passivation layer may have 
openings exposing the redundant gate pad and the redundant 
data pad. The manufacturing method may further include a 
Step of forming a common wire on the Substrate including a 
plurality of common electrodes that generate electric fields 
with the pixel electrode. 

According to the present invention, a thin film transistor 
array panel may be manufactured by a method comprising 
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the Steps of forming a gate wire including a plurality of gate 
lines, gate electrodes connected to the gate line and a 
common wire including a plurality of common electrodes on 
an insulating Substrate, forming a gate insulating layer 
pattern that covers the gate wire and the common wire, 
forming a Semiconductor pattern on the gate insulating layer, 
forming an ohmic contact layer pattern on the Semiconduc 
tor pattern, forming a data wire including a plurality of data 
lines, Source electrodes connected to the data line, drain 
electrodes Separated from the Source electrode on the ohmic 
contact layer pattern, forming a passivation layer pattern 
covering the data wire except for a part of the drain 
electrode, and forming a plurality of pixel electrode con 
nected to the drain electrodes and generating electric fields 
with the common electrode. At this time, the Source elec 
trode and the drain electrode is separated by a photolithog 
raphy process that uses a photoresist layer pattern. The 
photoresist layer pattern includes a first portion located 
between the Source electrode and the drain electrode, a 
Second portion thicker than the first portion, and a third 
portion thinner than the first portion. 

Furthermore, the data wire, the ohmic contact layer and 
the Semiconductor layer may be formed using a mask. The 
gate insulating layer, the Semiconductor pattern, the ohmic 
contact layer pattern and the data wire may be formed in the 
Substeps of depositing the gate insulating layer, the Semi 
conductor layer, the ohmic contact layer and the metal layer. 
A photoresist layer is coated on the metal layer and exposed 
through the photomask. Then, the photoresist layer is devel 
oped to form the photoresist layer pattern. The Second 
portion of the pattern is located on the data wire. The portion 
of the metal layer, the ohmic contact layer and the semi 
conductor layer under the third portion are etched out. The 
Second portion is also etched to a certain thickneSS along 
with the portion of the metal layer and the ohmic contact 
layer thereunder. The remaining photoresist layer pattern of 
the Second portion is used for forming the data wire, the 
ohmic contact layer pattern and the Semiconductor pattern. 
Finally, the photoresist layer pattern is removed. The data 
wire, the ohmic contact layer pattern and the Semiconductor 
pattern may be formed in the SubSteps of etching the portion 
of the metal layer under the third portion to expose the 
ohmic contact layer by wet etch or dry etch, dry etching the 
ohmic contact layer under the third portion and the Semi 
conductor layer thereunder along with the first portion to 
expose the gate insulating layer under the third portion and 
the metal layer under the first portion along with completing 
the Semiconductor pattern. The portion of the metal layer 
under the first portion and the ohmic contact layer thereun 
der are etched out to complete the data wire and the ohmic 
contact layer pattern. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a substrate partitioned to 
manufacture a TFT panel for an LCD according to an 
embodiment of the present invention. 

FIG. 2 is a layout view of a TFT panel for an LCD 
according to an embodiment of the present invention. 

FIG. 3 is a layout view of a TFT panel for an LCD 
according to the first embodiment of the present invention, 
and an enlarged view of a portion mainly including a pixel 
and pads of the FIG. 2. 

FIGS. 4 and 5 are cross-sectional views respectively taken 
along the line IV-IV and V-V of the FIG. 3. 

FIG. 6A is a layout view of a TFT panel in the first 
manufacturing Step according to the first embodiment of the 
present invention. 
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FIGS. 6B and 6C are respectively the cross-sectional 

views taken along the line VIB-VIIB' and VIC-VIC of the 
FIG. 6A. 

FIG. 7A is a layout view of a TFT panel in a manufac 
turing step following the FIGS. 6A to 6C. 

FIGS. 7B and 7C are respectively the cross-sectional 
views taken along the line VIIB-VIIB' and VIIC-VIIC of 
the FIG. 7A. 

FIG. 8A is a layout view of a TFT panel in a manufac 
turing step following the FIGS. 7A to 7C. 

FIGS. 8B and 8C are respectively the cross-sectional 
views taken along the line VIIIB-VIIIB' and VIIIC-VIIIC 
of the FIG. 8A. 

FIG. 9 is a layout view of a TFT panel for an LCD 
according to the Second embodiment of the present 
invention, and an enlarged view of a portion mainly includ 
ing a pixel and pads of the FIG. 2. 

FIGS. 10 and 11 are cross-sectional views respectively 
taken along the line X-X' and XI-XI' of the FIG. 9. 

FIG. 12A is a layout view of a TFT panel in the first 
manufacturing Step according to the Second embodiment of 
the present invention. 

FIG. 12B is the cross-sectional view taken along the line 
XIIB-XIIB' of the FIG. 12A. 

FIG. 13A is a layout view of a TFT panel in a manufac 
turing step following the FIGS. 12A and 12B. 

FIG. 13B is the cross-sectional view taken along the line 
XIIIB-XIIIB' of the FIG. 13A 

FIG. 14 is a layout view of a TFT panel for an LCD 
according to the third embodiment of the present invention, 
and an enlarged View of a portion mainly including a pixel 
and pads of the FIG. 2. 

FIG. 15 is a cross-sectional view taken along the line 
XV-XV' of the FIG. 14. 

FIG. 16 is a layout view of a TFT panel for an LCD 
according to the fourth embodiment of the present invention, 
and an enlarged view of a portion mainly including a pixel 
and pads of the FIG. 2. 

FIGS. 17 and 18 are cross-sectional views respectively 
taken along the line XVII-XVII, XVIII-XVIII' of the FIG. 
16. 

FIG. 19 is a layout view of a TFT panel for an LCD 
according to the fifth embodiment of the present invention, 
and an enlarged view of a portion mainly including a pixel 
of the FIG. 2. 

FIG. 20 is a cross-sectional view taken along the line 
XX-XX of the FIG. 19. 

FIG. 21 is a layout view of a TFT panel for an LCD 
according to the Sixth embodiment of the present invention, 
and an enlarged view of a portion mainly including a pixel 
and pads of the FIG. 2. 

FIG. 22 is a cross-sectional view taken along the line 
XXII-XXII of the FIG. 21. 

FIG. 23A is a layout view of a TFT panel in the first 
manufacturing Step according to the Sixth embodiment of the 
present invention. 

FIG. 23B is the cross-sectional view taken along the line 
XXIIIB-XXIIIB' of the FIG. 23A. 

FIG. 24A is a layout view of a TFT panel in a manufac 
turing step next to the FIGS. 23A and 23B. 
FIG.24B is the cross-sectional view taken along the line 

XXIVB-XXIVB' of the FIG. 24A. 
FIGS. 25A and 25B, FIGS. 26A and 26B and FIG. 27 are 

respectively croSS-Sectional views of photomasks used in the 
manufacturing step of FIGS. 24A and 24B. 
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FIG. 28 is the cross-sectional view taken along the line 
XXIVB-XXIVB' of the FIG.24A in the manufacturing step 
following the FIG. 24B. 

FIG. 29A is a layout view of a TFT panel in a manufac 
turing step following the FIG. 28. 

FIG. 29B is the cross-sectional view taken along the line 
XXIXB-XXIXB' of the FIG. 29A. 

FIG. 30 is a layout view of a TFT panel for an LCD 
according to the Seventh embodiment of the present inven 
tion. 

FIGS. 31 and 32 are cross-sectional views respectively 
taken along the line XXXI-XXXI' and XXXII-XXXII' of 
the FIG. 30. 

FIG. 33A is a layout view of a TFT panel in the first 
manufacturing Step according to the Seventh embodiment of 
the present invention. 

FIGS. 33B and 33C are respectively the cross-sectional 
views taken along the line XXXIIIB-XXXIIIB' and XXXII 
IC-XXXIIIC" of the FIG. 33A. 

FIG. 34A is a layout view of a TFT panel in a manufac 
turing step following the FIGS. 33A to 33C. 

FIGS. 34B and 34C are respectively the cross-sectional 
views taken along the line XXXIVB-XXXIVB' and XXX 
IVC-XXXIVC of the FIG. 34A. 

FIG. 35A is a layout view of a TFT panel in a manufac 
turing step following the FIGS. 34A to 34C. 

FIGS. 35B and 35C are respectively the cross-sectional 
views taken along the line XXXVB-XXXVB' and XXX 
VC-XXXVC of the FIG. 35A. 

FIG. 36 is a layout view of a TFT panel for an LCD 
according to the eighth embodiment of the present inven 
tion. 

FIGS. 37 and 38 are cross-sectional views respectively 
taken along the line XXXVII-XXXVII" and XXXVII 
I-XXXVIII of the FIG. 36. 

FIG. 39A is a layout view of a TFT panel in the first 
manufacturing Step according to the eighth embodiment of 
the present invention. 

FIGS. 39B and 39C are respectively the cross-sectional 
views taken along the line XXXIXB-XXXIXB' and XXX 
IXC-XXXIXC' of the FIG. 39A. 

FIG. 40A is a layout view of a TFT panel in a manufac 
turing step following the FIGS. 39A to 39C. 

FIGS. 40B and 40C are respectively the cross-sectional 
views taken along the line XLB-XLB' and XLC-XLC" of 
the FIG. 40A. 

FIG. 41A is a layout view of a TFT panel in a manufac 
turing step following the FIGS. 40A to 40C. 

FIGS. 41B and 41C are respectively the cross-sectional 
views taken along the line XLIB-XLIB" and XLIC-XLIC 
of the FIG. 41A. 

DETAILED DESCRIPTION OF THE EFERRED 
EMBODIMENTS 

The present invention now will be described more fully 
hereinafter with reference to the accompanying drawings, in 
which preferred embodiments of the invention are shown. 
This invention may, however, be embodied in many different 
forms and should not be construed as limited to the embodi 
ments Set forth herein. In the drawings, the thickness of 
layerS and regions are exaggerated for clarity. Like numerals 
refer to like elements throughout. It will be understood that 
when an element Such as a layer, region or Substrate is 
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referred to as being “on” another element, it can be directly 
on the other element or intervening elements may also be 
present. In contrast, when an element is referred to as being 
“directly on another element, there are no intervening 
elements present. 
Now, a structure of a TFT array panel according to an 

embodiment of the present invention will be described with 
reference to the FIGS. 1 to 5. 

AS shown in FIG. 1, a plurality of panel areas are formed 
on an insulating plate 10. For example, as shown in FIG. 1, 
four panel areas 110, 120, 130 and 140 are formed on a glass 
plate 10. When the panels are TFT array panels, the panel 
areas 110, 120, 130 and 140 include display areas 111, 121, 
131 and 141 having a plurality of pixels and peripheral areas 
112, 122, 132 and 142, respectively. TFTs, wires and pixel 
electrodes are repeatedly arranged in a matrix shape in the 
display areas 111, 121, 131 and 141. Pads to be connected 
to external circuits and electroStatic discharge protection 
circuits are provided in the peripheral areas 111, 121, 131 
and 141. 

In general, the elements in the panel areas 110, 120, 130 
and 140 are formed by photolithography using a Stepper, an 
exposure equipment. When using the Stepper, the display 
areas 111, 121, 131 and 141 and the peripheral areas 112, 
122, 132 and 142 are divided into several Sections, and a PR 
layer coated on thin films is exposed to light Section by 
Section through one or more masks. Then, the PR layer is 
developed, and the thin films under the PR layer is etched to 
form thin film patterns. A complete LCD panel is obtained 
by repeating the above described patterning Step. 

FIG. 2 is a layout view of a TFT array panel area shown 
in FIG. 1 according to an embodiment of the present 
invention. 

As shown in FIG.2, a number of TFTs, a plurality of pixel 
electrodes electrically connected to the TFTs and a plurality 
of wires including gate lines 22 and data lines 62 are formed 
in the display area Surrounded by an imaginary line 1. Gate 
pads 24 and data pads 64 respectively connected to the gate 
lines 22 and the data lines 62, and a gate shorting bar 4 and 
a data shorting bar 5 are formed in the peripheral area. The 
gate shorting bar 4 and the data shorting bar 5 connect to the 
whole gate lines 22 and to the whole data lines 62, respec 
tively. The two shorting bars are electrically connected to 
each other through a connector 6 to make them in the same 
potential, thereby protecting the device elements from the 
electrostatic discharge failure. The shorting bars 4 and 5 will 
be removed by cutting the panel along the cutting line 2. A 
reference numeral 7 represents contact holes that are formed 
in insulating layers (not shown) interposed between the 
connector 6 and the shorting bars 4 and 5. The connector 6 
is connected to the shorting bars 4 and 5 through the contact 
holes 7. 

FIG. 3 is a layout view of a TFT panel for an LCD 
according to an embodiment of the present invention, and an 
enlarged view of a portion mainly including a pixel and pads 
of the FIG. 2. FIGS. 4 and 5 are cross-sectional views 
respectively taken along the line IV-IV and V-V' of the 
FIG. 3. 

A gate wire of metal or conductive material Such as 
aluminum (Al) or aluminum alloy, molybdenum (Mo) or 
molybdenum-tungsten (MoW), chromium (Cr) and tantalum 
(Ta) are formed on an insulating substrate 10. The gate wire 
includes a plurality of gate lines (Scanning signal lines) 22 
extending in the horizontal direction, a plurality of gate pads 
24 that are connected to one ends of the respective plurality 
of gate lines 22 and transmit Scanning Signals from an 
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external circuit to the gate lines 22, and a plurality of gate 
electrodes 26 of TFTs, which are branches of the gate lines. 

The gate wire 22, 24 and 26 may have a multiple-layered 
Structure as well as a Single-layered Structure. When the gate 
wire 22, 24 and 26 has formed a multiple-layered Structure, 
it is preferable that one layer is made of a material having a 
low resistivity and another layer is made of a material that 
has a good contact with other materials. The double layers 
of Cr/Al (or Al alloy) and Al/Mo are such examples. 
A gate insulating layer 30 of silicon-nitride (SiNX) is 

formed on the gate wire 22, 24 and 26 and covers the same. 
The gate insulating layer 30 has a net-shaped pattern. 
A Semiconductor pattern 42 and 47 made of Semiconduc 

tor Such as hydrogenated amorphous Silicon is formed on the 
gate insulating layer 30. The Semiconductor pattern 42 and 
47 has two portions, a plurality of the first portions 42 extend 
to the vertical direction and a plurality of the Second portions 
47 are isolated from the first portion 42 and located between 
two of the first portions 42. The first portion 42 adjacent to 
a gate pad 24 extends to it and forms a branch on the gate 
pad 24. 
An ohmic contact layer pattern 55,56, 57 and 58 made of 

amorphous Silicon heavily doped with impurities Such as 
phosphorus is formed on the Semiconductor pattern 42 and 
47. 

A data wire 62, 64, 66, 67 and 68 made of conductive 
materials such as Mo or MoW, Cr, Al or Al alloy and Ta is 
formed on the ohmic contact layer pattern 55,56, 57 and 58. 
The data wire 62, 64, 66, 67 and 68 has a plurality of data 
lines 62 including a plurality of source electrodes 65 of thin 
film transistors (TFTS) and extending in the vertical 
direction, data pads 64 connected to one end of the data lines 
62 and transmitting image Signals from an external circuit to 
the data lines 62. The data wire also has a plurality of drain 
electrodes 66 located at the opposite Side of the Source 
electrodes 65 with respect to the gate electrodes 26, first 
isolated data conductorS 68 formed on the gate pads 24, and 
Second isolated data conductors 67 formed on the second 
portions 47 of the semiconductor layer. The ohmic contact 
layer pattern 55, 56, 57 and 58 is formed between the 
semiconductor layer pattern 42 and 47 and the data wire 62, 
64, 66, 67 and 68, and has the same layout as the data wire 
62, 64, 65, 66 and 68. 
On the other hand, the gate insulating layer 30, the 

Semiconductor layer 42, the ohmic contact layer patterns 58 
and the first isolated data conductors 68 that are located on 
the gate pads 24 have a plurality of contact holes to expose 
the gate pads 24. 

Aplurality of conductive pattern 71,72, 73,74, 75, 76 and 
77 made of a transparent and conductive material Such as 
ITO (indium tin oxide) is formed on the data wire 62,64, 66, 
67 and 68 and the substrate 10 of the pixel regions Sur 
rounded by the gate lines 22 and the data lines 62. The 
conductive pattern 71, 72, 73,74, 75, 76 and 77 includes a 
plurality of first patterns to fourth patterns. The first pattern 
72 and 75 formed on the data line 62 and the data pad 64 is 
classified into two portions, one is a portion 75 on the Source 
electrode 65 and the other is elsewhere 72. The second 
pattern 71 and 76 includes a plurality of portions 76 on the 
drain electrode 66 and a plurality of pixel electrodes 71 in 
the pixel areas. As shown in FIG. 3, The pixel electrode 71 
extends to and is formed on the Second isolated data con 
ductor 67 to form a Storage capacitor by overlapping with 
the previous gate line 22. The third pattern 74 is formed on 
the data pad 64 to assist ohmic contact between the data pad 
64 and a external circuit, and the fourth pattern 73 is formed 
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on the gate pad 24 exposed through the contact hole to assist 
an ohmic contact between the gate pad 24 and an external 
circuit. At this time, the first pattern 72 and 75 is connected 
with the third pattern 74, while the second and the fourth 
pattern 71, 73 and 76 are separated from the first pattern 72, 
74 and 75. The fourth pattern 73 may be omitted. 

In this embodiment, the conductive pattern is made of a 
transparent material, but it can be made of an opaque 
material in a reflective type LCD. 
A passivation layer 80 made of insulating material Such as 

SiNX is formed on the described structure, and has a 
plurality of openings 83, 84 and 85 respectively exposing the 
pixel electrode 71 and the third and the fourth pattern 73 and 
74 of transparent conductor and openings 81 and 82 expos 
ing the gate insulating layer 30. The openings 81 and 82 
Separate the Semiconductor layer into two portions 42 and 
47. It is to prevent a parasitic transistor of the gate line 22 
as a gate, the date line 62 as a Source and the pixel electrode 
71 as a drain from being formed, as shown in FIG. 5. Since, 
in a previous gate type LCD like the present embodiment, 
where the pixel electrode 71 is overlapped with the previous 
gate line, Such a parasitic transistor can cause a big problem. 
On the other hand, the Semiconductor layer may form an 
electrical channel when Voltages applied. The two adjacent 
data lines connected via a Semiconductor layer may interfere 
the signals of the two data lines with each other. Therefore, 
the Semiconductor layer needs to be separated in other types 
of LCDs as well as in the previous gate type LCD. An 
embodiment, which is not a previous gate type LCD will be 
described in the fourth embodiment of the present embodi 
ment. 

Now, a manufacturing method of a thin film transistor 
array panel according to the first embodiment of the present 
invention will be described with reference to the FIGS. 6A 
to 8C and FIGS. 3 to 5 mentioned above. 

FIGS. 6A, 7A and 8A are layout views of a TFT panel and 
are Sequentially arranged according to the manufacturing 
step of the first embodiment of the present invention. FIGS. 
6B, 6C, 7B, 7C, 8B and 8C are respectively the cross 
sectional views taken along the line VIB-VIIB' and 
VIC-VIC of the FIG. 6A, VIIB-VIIB' and VIIC-VIIC of 
the FIG. 7A and VIIIB-VIIB' and VIIIC-VIIIC of the FIG. 
8A. 

At first, as shown in FIGS. 6A to 6C, a conductor layer is 
deposited on a Substrate 10 by Such methods as Sputtering to 
have a thickness 1,000 A to 3,000 A, and a gate wire 
including a gate line 22, a gate pad 24 and a gate electrode 
26 is formed by dry etch or wet etch using the first mask. As 
described above, the gate wire 22, 24 and 26 may be formed 
of double layers of Al-Nd and Mo-W, in which case the 
dry etch is preferable. When the gate wire is formed of 
double layers of Cr and Al-Nd, the wet etch is preferable. 

Next, as shown in FIGS. 7A to 7C, a gate insulating layer 
30, a semiconductor layer 40, an ohmic contact layer 50 and 
a data conductor layer 60 of Cr or Al-Nd alloy are 
Sequentially deposited and patterned by dry etch. At this 
time, as shown in FIG. 7A, the pattern of the four layer 30, 
40, 50 and 60 is formed to have a mesh type, covering the 
whole gate wire 22, 24 and 26. The pixel area has an opening 
220 exposing the substrate 10, and a contact hole 210 is 
formed to expose the gate pad 24. 

Next, as shown in FIGS. 8A to 8C, an ITO layer is 
deposited and patterned by using the third mask and dry etch 
to form a conductive pattern 71, 72, 73,74, 75, 76 and 77. 
Then, the portion not covered by the transparent conductor 
layer of the data conductor layer 60 and the ohmic contact 
layer 50 is etched by dry etch. 
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Next, as shown in FIGS. 3 to 5, a passivation layer 80 of 
SiNx is deposited and patterned by using the fourth mask to 
form the openings 81, 82, 83, 84 and 85, and the semicon 
ductor layer 40 exposed through the openings 81 and 82 is 
etched to divide it into two pieces 42 and 47. At this time, 
the etch processes of the passivation layer 80 and the 
Semiconductor layer 40 may be performed in Sequence by 
using a dry etch. A mixture of chlorine gas (Cl-) and oxygen 
gas (O), of which etch ratio for the SiNX with respect to the 
amorphous Silicon is about 10:1, may be used as an etch gas. 
Such a thin film transistor panel may be manufactured by 

varieties of different ways to have varieties of different 
StructureS. 

ATFT array panel and a manufacturing method thereof 
according to a Second embodiment of the present invention 
will be described. 

FIG. 9 is a layout view of a TFT panel for an LCD 
according to the Second embodiment of the present inven 
tion and an enlarged view of a portion mainly including a 
pixel and pads of the FIG. 2, and FIGS. 10 and 11 are 
croSS-Sectional views respectively taken along the line X-X 
and XI-XI of the FIG. 9. 

As shown in FIGS. 9 to 11, the structure of the TFT array 
panel of the Second embodiment is almost the same as that 
of the first embodiment except for that around the pads. That 
is to Say, between the pads, the gate insulating layer 30 is 
removed in the first embodiment, but is not removed in the 
Second embodiment. In addition, in the Second embodiment, 
the passivation layer 80 has an opening 86 marked asslanted 
creases, exposing the gate insulating layer 30 between the 
pads. Therefore, the pads are not connected to each other 
through the Semiconductor layer. 
Now, a manufacturing method of a thin film transistor 

array panel according to the Second embodiment of the 
present invention will be described with reference to the 
FIGS. 12A to 13B and FIGS. 9 to 11 mentioned above. 

FIGS. 12A and 13A are layout views of a TFT panel and 
are Sequentially arranged according to the manufacturing 
Step of the Second embodiment of the present invention, 
FIGS. 12B and 13B are respectively the cross-sectional 
views taken along the line XIIB-XIIB' of the FIG. 12A and 
XIIIB-XIIIB' of the FIG. 13A 

At first, like the first embodiment, a gate wire 22, 24 and 
26 is formed. Then, four layers of a gate insulating layer 30, 
a semiconductor layer 40, an ohmic contact layer 50 and a 
data conductor layer 60 are Sequentially deposited and 
patterned. At this time, as shown in FIGS. 12A and 12B, the 
four layers around pads are not removed. 

Next, as shown in FIGS. 13A and 13B, an ITO layer is 
deposited and patterned by using the third mask and dry etch 
to form a conductive pattern 71, 72,73, 74, 75, 76 and 77. 
Then, the portion not covered by the transparent conductor 
layer of the data conductor layer 60 and the ohmic contact 
layer 50 is etched by dry etch. 

Next, as shown in FIGS. 9 to 12, a passivation layer 80 is 
deposited and patterned by using the fourth mask to form the 
openings 81, 82, 83, 84 and 85. Then, the semiconductor 
layer 40 exposed through the openings 81, 82 and 86 is 
etched to Separate the portions of the Semiconductor layer 40 
under the data lines from each other and remove the portion 
between the pads. 

In the first and the second embodiment, the edge of the 
pixel electrode 71 is covered by the passivation layer 80, but 
it may not be covered by the passivation layer 80. This case 
will be described by the third embodiment with reference to 
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the FIGS. 14 and 15. FIG. 15 is a cross-sectional view taken 
along the line XV-XV of the FIG. 14. 
As shown in FIGS. 14 and 15, an opening 85 of a 

passivation layer 80 exposes the edge of a pixel electrode 71. 
Therefore, the portion of a substrate 10 between the passi 
vation 80 and the pixel electrode 71 is exposed. The other 
Structure is almost the same as that of the first embodiment. 

Such a structure is necessary for preventing the pixel 
electrode 71 from shortening with the data line 62 or the 
conductive pattern 72 on the data line 62 through the 
Semiconductor layer 42. That is to Say, although the pixel 
electrode 71 is formed on the semiconductor layer 42, which 
is under the data line 62 but both sides of which is not 
covered by the data line 62 by misalignment, the exposed 
portion of the Semiconductor layer 42 through the opening 
85 is removed by etch after forming the opening 85. 
Therefore, the portion of Semiconductor layer under the 
pixel electrode 71 is separated from the portion under the 
data line 62. 
The first through the third embodiments are about the 

previous gate type TFT array panel, but the present invention 
may also be applied to a separated common line type TFT 
array panel. This will be described in the fourth embodi 
ment. 

FIG. 16 is a layout view of a TFT panel for an LCD 
according to the fourth embodiment of the present invention. 
FIGS. 17 and 18 are cross-sectional views respectively taken 
along the line XVII-XVII', XVIII-XVIII' of the FIG. 16. 
As shown in FIGS. 16 to 18, a storage wire 27 and 28 is 

formed on an insulating Substrate 10 along with a gate wire 
22, 24 and 26. The storage wire 27 and 28 is made of the 
Same material and is on the same layer with the gate wire 22, 
24 and 26. The gate wire includes a gate line (Scanning 
Signal line) 22 extending in the horizontal direction, a gate 
pad 24 connected to an end of the gate line 22 and trans 
mitting a Scanning Signal from an external circuit to the gate 
line 22, and a gate electrode 26 that is a part of thin film 
transistor. The Storage wire includes a storage line 27, which 
is separated from and laid in parallel with the gate line 22, 
extending to a horizontal direction, and a storage pad 28 
connected to the end of the Storage line 27. 
A gate insulating layer 30 is formed on the gate wire 22, 

24 and 26 and the storage wire 27 and 28, and a semicon 
ductor layer 42 and 49 is formed on the gate insulating layer 
30. 
The semiconductor pattern has two portions, 42 and 49. 

The first portion 42 is extending to a vertical direction and 
the second portion 49 is located between the two first portion 
42 and on the storage line 27. The second portion 49 is 
isolated from the first portion 42. 
An ohmic contact layer 55,56, 58 and 59 is formed on the 

semiconductor pattern 42 and 49, and a data wire 62, 64, 66, 
68 and 69 made of conductive materials such as Mo or 
MoW, Cr and Ta is formed on the ohmic contact layer 
pattern 55, 56, 58 and 59. The data wire has a data line 62 
including a Source electrode 65 and extending in the vertical 
direction, a data pad 64 connected to an end of data line 62, 
a drain electrode 66, a first isolated data conductor 68, and 
a second isolated data conductor 69 formed on the second 
portion 49 of the semiconductor layer. The ohmic contact 
layer pattern 55, 56, 58 and 59 is formed between the 
semiconductor layer 42 and 49 and the data wire 62, 64, 66, 
68 and 69, and has the same layout as the data wire 62, 64, 
65, 68 and 69. 
On the other hand, the gate insulating layer 30, the 

semiconductor layer 42, the ohmic contact layer 58 and the 
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first isolated data conductor 68 that are located on the gate 
pad 24 and the Storage pad 28 have a contact hole to expose 
the gate pad 24 and the Storage pad 28. 
A conductive pattern 71, 72,73, 74, 75, 76 and 77 made 

of a transparent and conductive material Such as ITO 
(indium tin oxide) is formed on the data wire 62, 64, 66, 68 
and 69 and the substrate 10 of pixel area, which is defined 
as an area Surrounded by the gate line 22 and the data line 
62. The conductive pattern 71, 72, 73, 74, 75, 76 and 77 
includes a first pattern through a fourth pattern. The first 
pattern formed on the data line 62 and the data pad 64 is 
classified into a portion 75 on the source electrode 65 and 
elsewhere 72. The second pattern includes a portion 76 on 
the drain electrode 66 and a pixel electrode 71 on the pixel 
area. As shown in FIG. 16, The pixel electrode 71 is 
elongated to and formed on the Second isolated data con 
ductor 69 to form a Storage capacitor by overlapping with 
the storage line 27. The third pattern 74 is formed on the data 
pad 64 to enhance the ohmic contact between the data pad 
64 and an external circuit, and the fourth pattern 73 is 
formed on the gate pad 24 and the Storage pad 28 exposed 
through the contact hole to enhance the ohmic contact 
between the gate pad 24 and an external circuit as well as the 
Storage pad 28 and an external circuit. 
A passivation layer 80 made of insulating material Such as 

SiNx is formed on the described structure. The passivation 
layer 80 has an opening that exposes the pixel electrode 71 
and the portion of the gate insulating layer 30 between the 
two adjacent data lines. As a result, the passivation layer 80 
is formed along the data line 62. This opening is formed to 
remove the portion of the Semiconductor layer 42 exposed 
through the opening, therefore, to prevent the two adjacent 
data line 62 from Shortening to each other. At the Same time, 
the pixel electrode 71 is exposed. The passivation layer 80 
also has openingS 83 and 84 respectively exposing the third 
and the fourth transparent conductive pattern 73 and 74. 
The other structure is similar to the third embodiment. 
The manufacturing method according to the fourth 

embodiment is almost the same as that of the first embodi 
ment except that the Storage wire 27 and 28 is formed along 
with the gate wire 22, 24 and 26. 
Now, the fifth embodiment that applies the present inven 

tion to a ring gate type TFT array panel will be described. 
FIG. 19 is a layout view of a TFT panel for an LCD 

according to the fifth embodiment of the present invention, 
FIG. 20 is a cross-sectional view taken along the line 
XX-XX of the FIG. 19. 

As shown in FIGS. 19 and 20, a gate wire 22, 25 and 26 
extending to the horizontal direction is formed on an insu 
lating Substrate 10. The gate line 22 comprises a pair of lines, 
which are connected to each other through a gate line bridge 
25. One of the line has a gate electrode. Though not shown 
in the FIGS. 19 and 20, a gate pad is formed at an end of the 
gate line 22 in the same way as the former embodiment. 
A gate insulating layer 30 is formed on the gate wire 22, 

25 and 26, and a semiconductor layer 42 is formed on the 
gate insulating layer 30. The Semiconductor layer 42 has a 
first portion, which is extended to a vertical direction, and a 
Second portion, which is separated from the first portion 
except for the channel part of TFT and overlapped with a 
part of the gate line 22 and the gate line bridge 25. 
An ohmic contact layer 55, 56 and 57 is formed on the 

semiconductor layer 42, and a data wire 62, 65, 66 and 67 
is formed on the ohmic contact layer 55, 56 and 57. The data 
wire 62, 65, 66 and 67 includes a data line 62, a Source 
electrode 65 connected to the data line 62 and having a “U” 
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shape concave part, a drain electrode 66 formed in the 
concave part of the Source electrode 65, and a Storage 
electrode 67 that is connected to the drain electrode 66 and 
overlapped with the Second portion of the Semiconductor 
layer 42. Though not shown in the FIGS. 19 and 20, a data 
pad is formed at an end of the data line 22 and an isolated 
data conductor is formed on the gate pad in the same manner 
as the former embodiment. The ohmic contact layer pattern 
55, 56 and 57 is formed between the semiconductor layer 42 
and the data wire 62, 65, 66 and 67, and has the same layout 
as the data wire 62, 65, 66 and 67. 
On the other hand, the gate insulating layer 30, the 

Semiconductor layer 42, the ohmic contact layer and the 
isolated data conductor that are located on the gate pad 24 
have a contact hole to expose the gate pad 24. 
A conductive pattern 71, 72, 75 and 76 made of a 

transparent and conductive material Such as ITO (indium tin 
oxide) is formed on the data wire 62, 65, 66 and 67 and the 
substrate 10 of pixel area defined by the gate line 22 and the 
data line 62. At this time, the transparent conductive pattern 
72, 75 and 76 has the same layout as the data wire 62, 65, 
66 and 67 thereunder, except for the pixel electrode 71 and 
the portion of the transparent conductive pattern on the gate 
pad and the data pad. It is because the data wire 62, 65, 66 
and 67 and the ohmic contact layer 55, 56 and 57 are 
patterned by using the transparent conductive pattern 72, 75 
and 76 as etch mask. The pixel electrode 71 is elongated to 
and formed on the Storage electrode 67, and overlapped with 
the gate line 22 and the gate line bridge 25 to form a Storage 
capacitor. Like the former embodiment, the transparent 
conductive patterns on the gate pad and the data pad enhance 
the ohmic contact between the gate pad, the data pad and the 
external circuit. 
A passivation layer 80 of insulating material such as SiNX 

is formed on the above-mentioned Structure. The passivation 
layer 80 has an opening 85 exposing the pixel electrode 71 
and a trench 81 that is exposing the gate insulating layer 30 
and the substrate 10 and is formed along the edge of the pixel 
electrode 71. At this time, the trench 81 is extended to the 
vertical direction, and Surrounds the pixel electrode 71 
except for the portion connected to the drain electrode 66. 
The trench 81 is formed to prevent the two adjacent data line 
62, and the pixel electrode 71 and the data line 62 from 
Shortening to each other through the Semiconductor layer 42 
or ITO residue by removing the semiconductor layer 42 and 
ITO residue under the trench 81. 
The manufacturing method of the fifth embodiment is the 

same as that of the first to the fourth embodiment in other 
aspects. 

Other methods to achieve the object of the present inven 
tion will be described by the sixth through the eighth 
embodiments. 
The structure of TFT array panel according to the sixth 

embodiment will be described with reference to the FIGS. 
21 and 22. FIG. 21 is a layout view of a TFT panel for an 
LCD according to the sixth embodiment of the present 
invention. FIG. 22 is a croSS-Sectional view taken along the 
line XXII-XXII of the FIG. 21. 

At first, gate wires of metal or conductive material Such 
as aluminum (Al) or aluminum alloy, molybdenum (Mo) or 
molybdenum-tungsten (MoW), chromium (Cr) and tantalum 
(Ta) are formed on an insulating Substrate 10. A gate wire 
includes a gate line (Scanning signal line) 22 extending in the 
horizontal direction, a gate pad 24 formed at the end of the 
gate line 22 and transmitting a Scanning Signal from an 
external circuit to the gate line 22, and a gate electrode 26 
that is a part of thin film transistor. 
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The gate wire 22, 24 and 26 may have a multiple-layered 
Structure as well as a Single-layered Structure. When the gate 
wire 22, 24 and 26 has formed a multiple-layered Structure, 
it is preferable that one layer is made of a material having a 
low resistivity and another layer is made of a material having 
a good contact with other materials. The double layers of 
Cr/Al (or Al alloy) and Al/Mo are such examples. 
A gate insulating layer 30 of silicon-nitride (SiNX) is 

formed on the gate wire 22, 24 and 26, covering them. The 
gate insulating layer 30 covers the substrate 10 of the display 
area but does not cover the gate pad 24 and the substrate 10 
of the peripheral area. 
A Semiconductor pattern 42 of Such as hydrogenated 

amorphous Silicon is formed on the gate insulating layer 30. 
An ohmic contact layer pattern 55 and 56 of amorphous 
Silicon heavily doped with impurities Such as phosphorus is 
formed on the Semiconductor pattern 42. 
A data wire 62, 64, 65 and 66 made of conductive 

materials such as Mo or MoW, Cr, Al or Al alloy, and Ta is 
formed on the ohmic contact layer pattern 55 and 56. The 
data wire has a data line 62 including a Source electrode 65 
and extending in the vertical direction, a data pad 64 
connected to an end of data line 62 and transmitting image 
Signals from an external circuit to the data line 62. The data 
wire also has a drain electrode 66 located at the opposite side 
of the source electrode 65 with respect to the gate electrode 
22. 

The data wire 62, 64, 65 and 66 may have a multiple 
layered Structure like the gate wire 22, 24 and 26. Of course, 
when the data wire has a multiple-layered Structure, it is 
preferable that one layer is made of a material having a low 
resistivity and another is made of a material having a good 
contact with other materials. 

The ohmic contact layer pattern 55 and 56 plays a role of 
reducing the contact resistance between the Semiconductor 
pattern 42 and the data wire 62, 64, 65 and 66, having the 
same layout as the data wire 62, 64, 65 and 66. The 
Semiconductor pattern 42 has the same layout as the data 
wire 62, 64, 65 and 66 and the ohmic contact layer pattern 
55 and 56 except for the channel part between the source 
electrode 65 and the drain electrode 66. 
A conductive pattern 71, 72, 73 and 74 made of a 

transparent and conductive material Such as ITO (indium tin 
oxide) is formed on the data wire 62, 64, 65 and 66. The 
conductive pattern includes a pixel electrode 71 formed on 
the Substrate 10 of the pixel area, Surrounded by the gate line 
22 and the data line 62. The pixel electrode 71 is extended 
to the drain electrode 66 and formed on it, overlapping the 
gate line 22 to make a storage capacitor. The conductive 
pattern 71, 72,73 and 74 also includes a redundant data line, 
a redundant data pad and a redundant gate pad that respec 
tively covers the data line, the data pad and the gate pad. 

In the sixth embodiment, a passivation layer 80 covers the 
conductive pattern 72, 73, and 74 except for the pixel 
electrode 71, the semiconductor layer pattern 42 that is not 
covered by the conductive pattern 71, 72, 73 and 74, the 
redundant gate pad 73, and the gate wire 22, 24 and 26 that 
is not covered by the gate insulating layer 30. However, the 
passivation layer 80 may be formed to cover only the 
channel of the TFT that is a part of the semiconductor layer 
pattern 42 between the source electrode 65 and the drain 
electrode 66. The passivation layer 80 may be made of SiNX 
or an organic insulator Such as an acrylic resin. 

In this embodiment, the conductive pattern is made of a 
transparent material, but it can be made of an opaque 
material in a reflective type LCD. 
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Now, a method for manufacturing a thin film transistor 

array panel according to the Sixth embodiment of the present 
invention will be described with reference to the FIGS. 23A 
to 29B and FIGS. 21 and 22 mentioned above. 

At first, as shown in FIGS. 23A and 23B, a layer of 
conductor Such as a metal is deposited on a Substrate 10 by 
Such a method as Sputtering to a thickness 1,000 A to 3,000 
A. A gate wire including a gate line 22, a gate pad 24 and a 
gate electrode 26 is formed by dry etch or wet etch using the 
first mask. 

Next, as shown in FIGS. 24A and 24B, a gate insulating 
layer 30, a semiconductor layer 40 and an ohmic contact 
layer 50 are Sequentially deposited to have the thickness of 
1,500 A to 5,000 A, 500 A to 2,000 A and 300 A to 600 A 
respectively by Such a method as chemical vapor deposition 
(CVD). Then, a metal layer 60 is deposited to have the 
thickness of 1,500 A to 3,000 A by Such a method as 
sputtering. The metal layer 60, the ohmic contact layer 50, 
the semiconductor layer 40 and the gate insulating layer 30 
are patterned to form a metal layer pattern 61, a first ohmic 
contact layer pattern 51 and a Semiconductor layer pattern 
42 thereunder, as shown in FIG. 28. At this time, the metal 
layer pattern 61 is similar to the completed data wire except 
that a Source electrode and the drain electrode are not 
separated yet. In the peripheral area P, the metal layer 70, the 
ohmic contact layer 50, the semiconductor layer 40 and the 
gate insulating layer 30 except for the metal layer pattern 61 
and the underlying layers are removed. However, in the 
display area D, the gate insulating layer 30 remains as well 
as the metal layer pattern 61 and the underlying layers. For 
this purpose, a photoresist (PR) pattern is formed to have a 
thickness that varies depending on the location. The layers 
under the PR pattern are dry etched using the PR pattern as 
an etch mask. It will be described with reference to the 
FIGS. 24B to 27. 

At first, a PR layer, preferably positive, is coated to a 
thickness of 5,000 A to 30,000 A on the metal layer 60, and 
exposed to light through the third mask 300,410 and 420. As 
shown in the FIG. 24B, the PR layer in the display area D 
are different from that in the peripheral area P. In concrete, 
in the display area D, polymers in exposed portion C are 
partly resolved from the Surface to a certain depth, remain 
ing the polymer below the depth intact. However, in the 
peripheral area P, polymers in exposed portion B are entirely 
resolved from the Surface to the bottom. At this time, the 
metal layer 60 under the exposed portions C and B is subject 
to being removed. 

For this purpose, a mask 300 that will be aligned on the 
display area D may have a different Structure from masks 
410 and 420 that will be aligned on the peripheral area P. 
Three of Such methods will be described. 

At first, as shown in FIGS. 25A and 25B, masks 300 and 
400 include normal substrates 310 and 410, opaque pattern 
layer 320 and 420 of such as Cr thereon, and pellicles 330 
and 430 covering the opaque pattern layer 320 and 420 and 
the exposed substrates 310 and 410. The light transmittance 
of pellicle 330 on the mask 300 for the display area D is 
lower than that of the pellicle 430 on the mask 400 for the 
peripheral area P. It is preferable that the light transmittance 
of pellicle 330 is 10% to 80%, more preferably 20% to 60%, 
of the light transmittance of pellicle 430. 

Next, as shown in FIGS. 26A and 26B, a Cr layer 350 
remains to a thickness of 100 A to 300 A on the entire mask 
300 for the display area D to reduce the light transmittance, 
and the mask 400 for the peripheral area P does not have the 
Cr layer 35 remaining. At this time, the light transmittance 
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of the pellicle 340 for the mask 300 may be equal to that of 
the pellicle 430. 
A mixed way of above two methods may be available. 
Above two methods are available for a multi-shot expo 

Sure using a Stepper, Since the mask for the display area D 
and that of the peripheral area P may be different pieces. At 
this time, the thickness of the PR layer may be controlled by 
adjusting the exposure time. 

However, the display area D and the peripheral area P may 
be exposed to light through one mask. A mask for this 
method will be described with reference to the FIG. 27. 

As shown in FIG. 27, a transmittance controllable layer 
550 is formed on a substrate 510 for 500, and a pattern layer 
520 is formed on the transmittance controllable layer 550. 
The transmittance controllable layer 550 is formed not only 
under the pattern layer 520 but also on the whole area that 
is going to be aligned on the display area D, but only under 
the pattern layer 520 on the area that is going to be aligned 
on the peripheral area P. As a result, at least two patterns 
having a thickness different from each other are formed on 
the Substrate 510. 
A transmittance controllable layer may be formed on the 
area aligned on the peripheral area P. At this time, the 
transmittance of the transmittance controllable layer for the 
peripheral area P should be higher than that of the transmit 
tance controllable layer for the display area D. 

To manufacture such a photomask 500 having a transmit 
tance controllable layer 550, the transmittance controllable 
layer 550 and a pattern layer 520 that has an etch ratio 
different from the transmittance controllable layer 550 are 
sequentially piled up on the substrate 500. APR layer (not 
shown) is coated on the whole substrate 500, exposed to 
light and developed. Then the pattern layer 520 is etched to 
obtain the completed photomask 500 by using the PR layer 
as etch mask. 

In other way, the light transmittance may be controlled by 
using a mask that has a slit or a lattice pattern Smaller than 
the resolution of exposing light. 

The PR layer is exposed and developed to form a PR 
pattern having different thickness depending on the location, 
as shown in FIG. 25B. In concrete, there is no PR layer on 
the peripheral area except for where the metal layer pattern 
61 will be formed. A thick PR layer A is formed on which 
the metal layer pattern 61 will be formed. A thin PR layer C 
is formed elsewhere of the display area D. 

At this time, it is preferable that the thickness of the thin 
PR layer C is % to /, of the original thickness, in other words 
350 A to 10,000 A, and more preferably 1,000 A to 6,000 A. 
For example, when the original thickness of the PR layer is 
16,000 A to 24,000 A, a thin PR layer having a thickness of 
3,000 A to 7,000 A may be obtained by Setting the trans 
mittance to 30%. Since the thickness of the PR layer should 
be decided depending on the dry etch condition, the pellicle 
and the thickness of the remaining Cr layer, the transmit 
tance of the transmittance controllable layer and the expo 
Sure time should be controlled depending on the etch con 
dition. 

The thin PR layer may be formed by reflow. At this time, 
a normal exposure and a normal development may be used. 

Then, the PR pattern and the underlying layers, in other 
words, the metal layer 60, the ohmic contact layer 50, the 
Semiconductor layer 40 and the gate insulating layer 30 are 
dry etched. 

At this time, as mentioned above, portion A of the PR 
pattern should remain, and the metal layer 60, the ohmic 
contact layer 50, the semiconductor layer 40 and the gate 
insulating layer 30 under portion B should be removed. The 
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metal layer 60, the ohmic contact layer 50 and the semi 
conductor layer 40 under portion C should be removed but 
the gate insulating layer 30 under the C portion should 
remain. 
To achieve this structure, the exposed metal layer 60 of 

peripheral area is removed to expose the ohmic contact layer 
50 by dry etch or wet etch. Next, the PR layer and the 
underlying layers are etched by a dry etch. The PR layer, the 
ohmic contact layer 50 and the semiconductor layer 40 can 
be etched at a time. At this time, it is etched until the thin PR 
layer C is wholly removed and the underlying metal layer 60 
is exposed. At this time, the exposed ohmic contact layer 50 
and the underlying Semiconductor layer 40 are also etched. 
By the etch, the semiconductor layer 40 may remain to a 
certain thickness or wholly removed to expose the gate 
insulating layer 30. The gate insulating layer 30 may also be 
etched to Some extent, depending on the etch condition and 
the thickness of the layers 40 and 50. At this time, the thick 
PR layer A is also etched to some extent. Next, the exposed 
metal layer 60 under portion C is removed to expose the 
ohmic contact layer 50 by dry etch or wet etch. The ohmic 
contact layer and the underlying layers are etched by dry 
etch. The ohmic contact layer 50, the semiconductor layer 40 
and the gate insulating layer 30 can be etched at a time. It 
is etched until the gate pad 24 is exposed. At this time, the 
ohmic contact layer 50 and the semiconductor layer 40 
under portion C are removed. 

Therefore, the metal layer pattern 61, the first ohmic 
contact layer pattern 51 and the Semiconductor layer pattern 
42 of the display area is formed, and the metal layer 60, the 
ohmic contact layer 50, the semiconductor layer 40 and the 
gate insulating layer 30 of the peripheral area except for the 
metal layer pattern 61 is removed, by one photolithography 
Step. 

Next, after the remaining PR is removed, an ITO layer is 
deposited to have a thickness of 400 A to 500 A by Such a 
method as Sputtering. Then, the ITO layer is patterned to 
form the conductive pattern 71, 72, 73 and 74 as shown in 
FIGS. 29A and 29B. At this time, the portion between the 
pixel electrode 71 and the redundant data line 72 of the metal 
layer pattern 61 is exposed. The exposed metal layer pattern 
61 is wet etched to separate the source electrode 65 from the 
drain electrode 66, exposing the first ohmic contact layer 
pattern 51 thereunder. Then the exposed first contact pattern 
51 is etched out to expose the Semiconductor layer 42, 
achieving a complete TFT. 
As a last step, a passivation layer 80 of over 3,000 A is 

formed by CVD (chemical vapor deposition) of SiNX or spin 
coating an organic insulating layer and patterned using the 
fourth mask. At this time, the passivation layer 80 may be 
made of a photo-definable material. In this case, the passi 
vation layer 80 may be patterned only by exposure and 
development without laying a photoresist layer. This step of 
patterning exposes the pixel electrode 71, the redundant gate 
pad 73 and the redundant data pad 74. 
AS described above, the number of photolithography Step 

is reduced by patterning at the same time the gate insulating 
layer 30 covering the gate pad 24 along with the metal layer 
pattern 61, the first ohmic contact layer pattern 51 and the 
Semiconductor layer pattern 42. 

In the sixth embodiment, the TFT array panel has pixel 
electrodes only. But the present invention may also be 
applied to the TFTarray panel having common electrodes as 
well as pixel electrodes. It will be described by the seventh 
embodiment with reference to FIGS. 30 to 35C. 
At first, the structure of the TFT array panel according to 

the seventh embodiment will be described. 
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FIG. 30 is a layout view of a TFT panel for an LCD 
according to the Seventh embodiment of the present 
invention, FIGS. 31 and 32 are cross-sectional views respec 
tively taken along the line XXXI-XXXI' and XXXI 
I-XXXII of the FIG. 30. 
At first, a gate wire of metal or conductive material Such 

as aluminum (Al) or aluminum alloy, molybdenum (Mo) or 
molybdenum-tungsten (MoW), chromium (Cr) and tantalum 
(Ta) is formed on an insulating Substrate 10. A gate wire 
includes a gate line (Scanning signal line) 22 extending in the 
horizontal direction, a gate pad 24 connected to an end of the 
gate line 22 and transmitting a Scanning Signal from an 
external circuit to the gate line 22, and a gate electrode 26 
that is a part of thin film transistor. 
A common electrode wire made of the same material as 

the gate wire is also formed on the substrate 10. The 
common electrode wire includes a common line 27, com 
mon electrodes 28 that is a vertical branch of the common 
line 27 and a common pad (not shown) connected to an end 
of the common line 27 and transmitting a common electrode 
Signal from an external circuit to the common line 27. The 
common pad is very similar to the gate pad 24. 
A gate insulating layer 30 of silicon-nitride (SiNX) is 

formed on the gate wire 22, 24 and 26 and the common 
electrode wire 27 and 28, and covers them. The gate 
insulating layer 30 covers the substrate 10 of the display area 
but do not cover the gate pad 24, the common pad and the 
substrate 10 of the peripheral area. 
A Semiconductor pattern 42 made of Semiconductor Such 

as hydrogenated amorphous Silicon is formed on the gate 
insulating layer 30. An ohmic contact layer pattern 55 and 56 
made of amorphous Silicon heavily doped with impurities 
such as phosphorus is formed on the semiconductor pattern 
42. 
A data wire 62, 64, 65 and 66 made of conductive 

materials such as Mo or MoW, Cr, Al or Al alloy and Ta is 
formed on the ohmic contact layer pattern 55 and 56. The 
data wire has a data line 62 including a Source electrode 65 
and extending in the vertical direction, a data pad 64 
connected to an end of data line 62 and transmitting image 
Signal from an external circuit to the data line 62. The data 
wire also has a drain electrode 66 located at the opposite side 
of the source electrode 65 with respect to the gate electrode 
22. 

The ohmic contact layer pattern 55 and 56 plays a role to 
reduce the contact resistance between the Semiconductor 
pattern 42 and the data wire 62, 64, 65 and 66, and has the 
same layout as the data wire 62, 64, 65 and 66. The 
Semiconductor pattern 42 has the same layout as the data 
wire 62, 64, 65 and 66 and the ohmic contact layer pattern 
55 and 56 except for the channel part between the source 
electrode 65 and the drain electrode and 66. 
A conductive pattern 72, 73, 74, 75 and 76 made of a 

transparent and conductive material Such as ITO (indium tin 
oxide) is formed on the data wire 62, 64, 65 and 66. The 
conductive pattern includes a pixel electrode line 75 formed 
on the drain electrode 66 and parallel with the common line 
27, and pixel electrodes 76 connected to the pixel electrode 
line 75 and parallel with the common electrode. The pixel 
electrode 76 and the common electrode 27 are located by 
turns and generate electric fields between them when Volt 
ages applied. The pixel electrode 76 may be overlapped with 
the common electrode line 27 to make a storage capacitor. 
The conductive pattern also includes a redundant data line 
72 covering the data line 62 and the source electrode 65, a 
redundant data pad 74 covering the data pad 64, a redundant 
gate pad 73 covering the gate pad 24 and a redundant 
common pad (not shown) covering the common pad. 
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Next, a passivation layer 80 having contact holes 83 and 

84 respectively exposing the redundant gate pad 73, the 
redundant data pad 74 and the redundant common pad is 
formed on the conductive pattern 71, 72, 73 and 74. The 
passivation layer 80 may be made of SiNX or an organic 
insulator Such as an acrylic resin. 
Now, a manufacturing method of a thin film transistor 

array panel according to the Seventh embodiment of the 
present invention will be described with reference to the 
FIGS. 33A to 35C and FIGS. 30 to 32 mentioned above. 
At first, as shown in FIGS. 33A through 33C, a layer of 

conductor Such as a metal is deposited on a Substrate 10 by 
Such a method as Sputtering to a thickness 1,000 A to 3,000 
A. A gate wire including a gate line 22, a gate pad 24 and a 
gate electrode 26 and a common electrode wire including a 
common line 27, common electrodes 28 and a common pad 
are formed by dry etch or wet etch using the first mask. 

Next, as shown in FIGS. 34A through 34C, a gate 
insulating layer 30, a Semiconductor layer 40 and an ohmic 
contact layer 50 are sequentially deposited to have the 
thickness of 1,500 A to 5,000 A, 500 A to 2,000 A and 300 
A to 600 A respectively by Such a method as chemical vapor 
deposition (CVD). Then, a metal layer 60 is deposited to 
have a thickness of 1,500 A to 3,000 A by Such a method as 
sputtering. The metal layer 60, the ohmic contact layer 50, 
the semiconductor layer 40 and the gate insulating layer 30 
are patterned to form a metal layer pattern 61, a first ohmic 
contact layer pattern 51 and a Semiconductor layer pattern 
42 thereunder, as shown in FIGS. 34B and 34C. At this time, 
the metal layer pattern 61 is similar to the completed data 
wire except that a Source electrode and the drain electrode 
are not separated. In the peripheral area P, except for the 
metal layer pattern 61, the metal layer 70, the ohmic contact 
layer 50, the semiconductor layer 40 and the gate insulating 
layer 30 and the underlying layers are removed. However, in 
the display area, neither the gate insulating layer 30 nor the 
metal layer pattern 61 with the underlying layers are 
removed. 

It is done by the method described in the sixth embodi 
ment. That is, a PR pattern of which thickness varies 
depending on the location is formed and etched with the 
underlying layers at a time. 

Next, a conductor layer is deposited to have a thickness of 
400 A to 500 A by Such a method as Sputtering. Then, the 
conductor layer is patterned to form the conductive pattern 
72, 73, 74, 75 and 76 as shown in FIGS. 35A and 35B. At 
this time, the portion between the pixel electrode line 75 and 
the redundant data line 72 of the metal layer pattern 61 is 
exposed. The exposed metal layer pattern 61 is wet etched 
to separate the source electrode 65 from the drain electrode 
66, exposing the first ohmic contact layer pattern 51 there 
under. Then the exposed first contact pattern 51 is etched to 
expose the Semiconductor layer 42, achieving a complete 
TFT. 
As a last step, a passivation layer 80 of over 3,000 A is 

formed by CVD (chemical vapor deposition) of SiNX or spin 
coating an organic insulating layer and patterned by using 
the fourth mask. This patterning exposes the redundant gate 
pad 73 and the redundant data pad 74. 

Another manufacturing method of TFT array panel using 
only four Steps of photolithography proceSS will be 
described by the eighth embodiment. In the eighth 
embodiment, the common electrode and the pixel electrode 
are formed on the TFT array panel. 
Now, a TFT array panel and a manufacturing method 

thereof according to the eighth embodiment of the present 
invention will be described with reference to the FIGS. 36 
to 41C. 



US 6,787,809 B2 
23 

At first, FIG. 36 is a layout view of a TFT panel for an 
LCD according to the eighth embodiment of the present 
invention. FIGS.37 and 38 are cross-sectional views respec 
tively taken along the line XXXVII-XXXVII' and XXX 
VIII-XXXVIII of the FIG. 36. 
A gate wire of metal or conductive material Such as 

aluminum (Al) or aluminum alloy, molybdenum (Mo) or 
molybdenum-tungsten (MoW), chromium (Cr) and tantalum 
(Ta) is formed on an insulating Substrate 10. A gate wire 
includes a gate line (Scanning signal line) 22 extending in the 
horizontal direction, a gate pad 24 connected to an end of the 
gate line 22 and transmitting a Scanning Signal from an 
external circuit to the gate line 22, a gate electrode 26 that 
is a portion of the gate line 22. 
A common electrode wire made of the same material as 

the gate wire is also formed on the substrate 10. The 
common electrode wire includes a common line 27, com 
mon electrodes 28 that is a vertical branch of the common 
line 27 and a common pad (not shown) connected to an end 
of the common line 27 and transmitting a common electrode 
Signal from an external circuit to the common line 27. The 
common pad is very similar to the gate pad 24. 
A gate insulating layer 30 of silicon-nitride (SiNX) is 

formed on the gate wire 22, 24 and 26 and the common 
electrode wire 27 and 28, covering the same. The gate 
insulating layer 30 covers the substrate 10 of the display area 
but do not cover the gate pad 24, the common pad and the 
substrate 10 of the peripheral area. 
A Semiconductor pattern 42 made of Semiconductor Such 

as hydrogenated amorphous Silicon is formed on the gate 
insulating layer 30. An ohmic contact layer pattern 55 and 56 
made of amorphous silicon heavily doped with impurities 
Such as phosphorus is formed on the Semiconductor pattern 
42. 
A data wire 62, 64, 65, 66, 68 and 69 made of conductive 

materials such as Mo or MoW, Cr, Al or Al alloy and Ta is 
formed on the ohmic contact layer pattern 55 and 56. The 
data wire has a data line 62 including a Source electrode 65 
and extending in the vertical direction, a data pad 64 
connected to an end of data line 62 and transmitting image 
Signal from an external circuit to the data line 62. The data 
wire also has a drain electrode 66 located at the opposite side 
of the source electrode 65 with respect to the gate electrode 
26, a pixel electrode line 69 extended from the drain 
electrode 66 and parallel with the common line 27, and pixel 
electrodes 68 which are branches of the pixel electrode line 
69 and parallel with the common electrode 28. The pixel 
electrode 68 and the common electrode 28 are located by 
turns and generate electric fields therebetween when Volt 
ages applied. The pixel electrode 68 may be overlapped with 
the common electrode line 27 to form a storage capacitor. 

The ohmic contact layer pattern 55 and 56 plays a role to 
reduce the contact resistance between the Semiconductor 
pattern 42 and the data wire 62, 64, 65, 66, 68 and 69, and 
has the same layout as the data wire 62, 64, 65, 66, 68 and 
69. The semiconductor pattern 42 has the same layout as the 
data wire 62, 64, 65, 66, 68 and 69 and the ohmic contact 
layer pattern 55 and 56 except for the channel part between 
the Source electrode 65 and the drain electrode and 66. 
A passivation layer 80 is formed on the data wire 62, 64, 

65, 66, 68 and 69. The passivation layer 80 has contact holes 
82, 83 and 84 respectively exposing the data line 62, gate 
pad 24 and the data pad 64. The passivation layer 80 may be 
made of SiNX or an organic insulator Such as an acrylic 
resin. 
A conductive pattern 72, 73, 74, 75 and 76 is formed on 

the passivation layer 80. The conductive pattern includes a 
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redundant data line 72 covering the data line 62, a redundant 
data pad 74 covering the data pad 64 and a redundant gate 
pad 73 covering the gate pad 24. 
Now, a manufacturing method of a thin film transistor 

array panel according to the eighth embodiment of the 
present invention will be described with reference to the 
FIGS. 39A to 41C and FIGS. 36 to 38 mentioned above. 
At first, as shown in FIGS. 39A to 39C, a layer of 

conductor Such as a metal is deposited on a Substrate 10 by 
Such a method as Sputtering to a thickness of 1,000 A to 
3,000 A. A gate wire including a gate line 22, a gate pad 24 
and a gate electrode 26 and a common electrode wire 
including a common line 27, common electrodes 28 and a 
common pad (not shown) are formed by dry etch or wet etch 
using the first mask. 

Next, as shown in FIGS. 40A to 40C, a gate insulating 
layer, a Semiconductor layer and an ohmic contact layer are 
Sequentially deposited to have the thickness of 1,500 A to 
5,000 A, 500 A to 2,000 A and 300A to 600 A respectively 
by such a method as chemical vapor deposition (CVD). 
Then, a metal layer is deposited to have a thickness of 1,500 
A to 3,000 A by Such a method as Sputtering. The metal 
layer, the ohmic contact layer, the Semiconductor layer are 
patterned to form a data wire 62, 64, 65, 66, 68 and 69, and 
the ohmic contact pattern 55 and 56 and the semiconductor 
layer pattern 42 thereunder in the Second photolithography 
Step. At this time, the Semiconductor layer pattern 42 
remains under the data wire 62, 64, 65, 66, 68 and 69 and 
between the Source electrode 65 and the drain electrode 66. 
In the other area, the Semiconductor layer is totally removed. 
The portion of semiconductor layer pattern 42 between the 
Source electrode 65 and the drain electrode 66 is exposed 
and forms a channel of the TFT. To obtain this, it is 
necessary to fabricate a PR pattern of which portion corre 
sponding to the channel has a thickness thinner than that of 
the portion corresponding to the data line. Such a PR pattern 
may be obtained by using a photomask of which portion 
corresponding to the channel has a lower transmittance than 
elsewhere. 

After forming the PR layer pattern that has a variant 
thickness, the layers are etched using the PR layer pattern as 
etch mask. First, the exposed portion of the metal layer is 
etched by such a method as wet etch. Then, the thin PR layer 
on the channel, the exposed ohmic contact layer and the 
Semiconductor layer thereunder except for the portion under 
the data wire are etched at the same time. Therefore, the 
metal layer of the channel part is exposed, the thick PR layer 
on the data wire is Stripped to a certain thickness and the gate 
insulating layer 30 of elsewhere is exposed. Next, the metal 
layer of the channel part is wet etched exposing the ohmic 
contact layer thereunder. The exposed ohmic contact layer is 
dry etched out to complete a pattern. 

Next, as shown in FIGS. 41A to 41C, a passivation layer 
80 of over 3,000 A is formed by CVD (chemical vapor 
deposition) of SiNX or by Spin coating an organic insulating 
layer and patterned along with the gate insulating layer 30 
using the third mask. By this patterning, the gate pad 73, the 
data pad 74 and the data line 62 are exposed. 
As the last step, a conductor layer is deposited to a 

thickness of 400 A to 500 A and patterned to form a 
conductive pattern 72, 73 and 74 as shown in FIGS. 41A to 
41C using the fourth mask. 
AS described above, in the eighth embodiment, the num 

ber of photolithography Step is reduced by patterning the 
semiconductor layer along with the data wire 62, 64, 65,66, 
68 and 69 at the same time. 
By the present invention, the manufacturing process of a 

thin film transistor panel for a liquid crystal display is 
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efficiently simplified. At the same time, the gate pads and the 
data pads are protected. In addition, the leakage current of an 
LCD is efficiently reduced. 

In the drawings and Specification, there have been dis 
closed typical preferred embodiments of the present inven 
tion and, although Specific terms are employed, they are 
used in a generic and descriptive Sense only and not for 
purposes of limitation, the Scope of the invention being Set 
forth in the following claims. 
What is claimed is: 
1. A thin film transistor array panel for a liquid crystal 

display comprising: 
a gate wire formed on an insulating Substrate and includ 

ing a plurality of gate lines extending to a first 
direction, gate electrodes connected to the gate line, 
and gate pads connected to an end of the gate line; 

a gate insulating layer having contact holes exposing the 
gate pad and formed in a matrix shape on the gate wire 
and the Substrate; 

a Semiconductor layer formed on the gate insulating layer; 
a data wire formed on the Semiconductor layer and 

including a plurality of data lines extending to a Second 
direction crossing the gate line, Source electrodes ada 
cent to the gate electrode, drain electrode Separated 
from the data line and the Source electrode and located 
at the opposite Side of the Source electrode with respect 
to the gate electrode, and data pads connected to an end 
of the data line; 

a conductive pattern including a plurality of first patterns 
formed on the Source electrode and the data line, 
second patterns formed on the drain electrode, third 
patterns formed on the data pad, and pixel electrodes 
connected to the Second pattern; and 

a passivation layer formed on the conductive pattern, the 
Semiconductor pattern and the Substrate, and having a 
plurality of first openings exposing the pixel electrode, 
Second openings exposing the gate insulating layer 
between the two adjacent data lines, third openings 
located on the gate pad, and fourth openings exposing 
the third pattern, 
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wherein the data wire is only formed between the con 

ductive pattern and the Semiconductor layer, the Semi 
conductor layer is formed on the whole gate insulating 
layer except for the portion under the Second opening, 
and the portions of the Semiconductor layer under the 
two adjacent data lines are separated from each other. 

2. The thin film transistor array panel of claim 1, further 
comprising a contact layer formed between the Semiconduc 
tor layer and the data wire to have the same layout as the data 
wire for reducing the contact resistance between the Semi 
conductor layer and the data wire. 

3. The thin film transistor array panel of claim 2, wherein 
the conductive pattern further includes a fourth pattern 
connected to the gate pad through the contact hole and the 
third opening. 

4. The thin film transistor array panel of claim 2, wherein 
the pixel electrode is overlapping the adjacent gate line and 
the portion of the Semiconductor layer Sandwiched between 
the pixel electrode and the gate line is isolated from the other 
portion. 

5. The thin film transistor array panel of claim 2, wherein 
the gate insulating layer includes a first portion formed 
between the two gate pads and the two data pads, the 
passivation layer has fifth openings exposing the first portion 
of the gate insulating layer, and the Semiconductor layer is 
not formed under the fifth opening. 

6. The thin film transistor array panel of claim 2, the 
passivation layer covers the edge of the pixel electrode. 

7. The thin film transistor array panel of claim 2, wherein 
the first opening exposes the edge of the pixel electrode. 

8. The thin film transistor array panel of 7, further 
including a storage wire formed on the Substrate, overlapped 
with the pixel electrode and covered by the gate insulating 
layer, wherein the portion of the Semiconductor layer Sand 
wiched between the Storage wire and the pixel electrode is 
isolated from the other portion. 

9. The thin film transistor array panel of claim 7, wherein 
the conductive pattern is made of indium-tin-Oxide. 
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